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(54) Exhauatdevicefor internal 
Gombuatlon angina 



(57) An exhaustdevlcBfbr an internal 
combustion engine is provided which 
compnsGs an Inflow port 2, an outflow 
port 3, and a plurality of thin branched 
conduits 4fl-4</c6nnecdng the inflow 
portto the outflow portto divide en 
exhaust gas coming from the inflow 
port Into aub-flowB and to loin the 
sub-flows at the outflow port These 
branched conduits are spaced from 
each other to allow an atmospheric air 
TO pass the spaces therebetween and 
have lengths L1-L4 differentfrom each 
other to provide more reduction by 
differential phase effect 
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SPECIRCATION 




Exhaii9t device for Intemel combustion engine 

5 This invention relates to an exhauet device 
adapted to be uaed In connection with an exhaust 
manifold of an internal combustion engine. 

It iG desired in an exhaust device of the above type 
to allow the emoothflow of the exhaust gas not to 

10 develop a substantial reaiGtance therein and also to 
reduce the noise of the exhaust gas discharged to 
atmosphera 

However, it has been very difficult to fully satisfy 
the above desired factors simultaneouslyi because 

1 5 the reduction of noise of the exhaust gas could be 
obtained by developing a relatively high resistance 
in the exhaust device. For example, in a known 
exhaust device^ complicated flow passages era 
formed llfce a maze ao as to smooth the pulsation of 

20 die engine exhaust gas and, thereby, to reduce the 
noise of the exhaust gae discharged Into the atmos- 
phere. Such reduction of noise will be obtained sui> 
stantlally In proportion to the complication of the 
flow passages* However, the complicated flow pas- 

25 sages restrict the smooth flow of the exhaust gas 
with substantial resistance in the exhaust device, so 
that the back pressure of the engine will be 
developed to an objectionable degree in the exhaust 
device, which will cause reduction of the engine out-^ 

30 put 

Accordingly, an object of tfie present Invention is 
to provide an exhaust device for intornai combustion 
engine which can sati^ctorily reduce the noise of 
exhaust gas without developing high back pressure 
35 therein. 

Another object of the present invention is to pro- 
vide an exhaust device for internal combustioh 
engine which is very simple in structure and low in 
manufacturlrig cost 

40 According to the present invention there is pn> 
vided an exhaust device edapted to be used In con- 
nection with an exhaust manifold of an Intemel 
combustion engine, said device being made of a 
material having high thermal conductivity end com- 

45 prising an inflow port an outflow port and a plurai- 
iiy of thin branched conduits connecting said inflow 
port to said outflow port to divide an exhaust has 
coming from said Inflow port Into sub*flows and to 
Join said sub-flows at said outflow port said 

50 branched conduits beir^g spaced from each otherto 
allow an atmospheric air to p^s the spaces there- 
between and having lerigths different from each 
other. 

Prefsrably, each of the Inflow and outflow ports is 
65 a thin transversely elongated opening. Also, each of 
the branched condurts has a substantially flat 
rectangular shape In cross section. The branched 
conduits are curved ouiaida with different radios of 
curvature^ 

60 Other objects and features of the present invention 
will become apparent from the following detailed 
description of preferred embodiments thereof when 
taken \f\ conjunction with the accompanying draw* 
ings, in which: 

65 f^g. 1 1s a partially sectioned perspective view 



NO. 126 P. 8/1; 



showing a dWce according to a first embodiment of 
the present invention, 
Fig. 2 is a sectional view taken along line 11-11 in Fig. 

1, 

70 Rg, 3 is an explanatory view shovying a series 
connection of the present deviceein accordance with 
a second embodiment of the present invention, and 
Pig. 4 Is a side view of the present devices in Rg, 3 
which are incorporated into an exhaust line of an 
76 automobile. 

Referring to a first embodimetit of the present 
invention shown in Rgs. 1 and 2, an exhaust device 1 
is made of a material having high thennal conductive 
rty such as aluminum alloy, in this embodimem, the 
80 device 1 1s formed from thin metal sheets to enhance 
the heettransmlssion thereof. The device 1 com- 
prises relatively thin flat and transversely elongated 
inflow port 2 end outflow portS, whicti loca^ on the 
same horizontal plana The Inflow port 2 la com- 
85 munreatad with the outflow ports byway of 

branched four conduits 4a to 4d, Whldi ere Indepen- 
dentiy separated from each other at the intermediate 
portion between the inflow and outflow pores but 
Joined together at the vicinity of the inflow and ou^ 
90 flow ports 2and 3| respectively. At least, three con- 
duits 4/» to 4</ are slightly curved with different 
radios of curvature so that all of the conduits have 
diffarent lengtfis L, to U between the inflowand out- 
flow ports 2 and 3, respectively. In this device, each 
96 conduit has flat rectangular cross section and is 
spaced from the acdecent one ^h an aro^haped 
space 6 therebetween. 

The exhaust device 1 of the present Invention is 
adapted to be incorporated Into an exhaust line of an 

100 internal combustion engine of an automobile. For 
example, the inflow port 3 of the present exhaust 
device 1 is connected to an exhaust manifold of the 
engine by means of an adapter (not shown)i which 
has a circular opening connected to the outlet of the 

1 05 exhaust manifold and a flat opening connected to the 
Inflow part 2 of the present device- The present 
exhaust device has to be connected to the auto- 
mobile at a place where it is subjected to cooling by 
flow of air when the automobile Is running. 

1 10 According to such an exhaust device of the pres- 
ent invention, the hot exhaust gas discharged from 
the e}diaust manifold of tiie engine enters into the 
Inflow porc2 of the present device and is branched 
into four sub-flowB through the four conduits 4e to 

1 7 5 4^^. Since the exhaust device Is subjected to cooling 
by flow of air, the exhaust gas flowing through the 
branched conduits 4a to 4</ is cooled by theair.The 
cooling effect of the present device is remarkable 
becau^ of such structures thatthe branched con- 

120 duIte4sto4c/arefbmnedintor^ativelythinendfiet 
shape Item a meterial having high thermal conduc- 
tivity and separated from the ecUacent one to allow 
the air to freely pass th rough the spaces therebe^ 
ween. By such- cooling effect, the pressure of the 

1 2E exhaust gas arriving at the outflow port 3 of the pre- 
sent device is remarkably decreesed. Thus, the back 
pressure of the engine ettha exhaust line is reduced 
effectively, with the resultthet it becomes possible . 
to Increase the output of tire engine. In addition, 

130 since tiie pressure of the exhaust gas is decreased in 
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^ the present devree, the degree cflk-mal e^epansion 
of the exhaust gas drscharged tolmospherB from 
the outflow porta of the present device is not so 
great compared with ihst of the conventional 
5 exhaust devrce, so thatihe noise caused thereby is 
diminished in the present device. 

FurthemiorB, the exhaust gas entering into the 
Inflow port 2 of the present device 1 is divided into 
four sub-flows through the branched conduits 4a - 
1 0 4c/, which have different lengths, respecfively. 
Accordingly, the aub-flows of the exhaust gas come 
to have different wave phases from each other while 
passing through the conduitSr which wave phases 
are interacted with each other atthooutflowport 3 of 
15 thepre8entd0\nce.ltwIllbeveryea9ytoprBadjust 
the lengths of the conduits 4a to4flf in oiderthat 
amplitude of the mbced wave etthe outflow port 3 of 
the present device becomes much amallerthan that 
ofthe waveatthe inflow portthereof. This will result 
20 in the further reduction of the noise of the exhaust 
gas discharged to the atmosphere* 

In the exhaust device according to a firrt embodi- 
ment of thepnesenf invention, the branched con* 
dults4fi -4d are siightlv curved with different radles 
26 of curvaturesi so thai the substantial pressure drop 
Is not developed through the present device. Such 
structure of the present Inventfon makes it possible 
to connect a plur)arrtY of the present devices In series. 
Figs. 2 and 3 show a ^cond embodiment of the - 
30 preeent invention in which thrae exhaust devices 1 
of fho invention are connected In esries with an 
exhaust manifolds in the engine 6. In eerfee connec- 
tion of tfie present devices, the intarmediatB device 
'1A was arranged by turning the device shown Irt Fig. 
35 1 upside down and connected (h such a mannqrthet 
the inflowpbrt 2 of the Fntenmediate device 1d is 
directly communicated with the outflow ports of die 
adjacent present device Is at the upstrvam side 
while tf)e outflow port3 of the intermediate device 
40 W is dlractlv communicated with the inflow port 2 of 
the other adjacent present device arthe downstream 
side. Preferably, the present devices la to 1? in - 
series ere mounted at the underside of the auto- 
mobile? and a plurality of defl^'on plates 8 are 
45 provided on tho devices to deflectthe airflow in the 
horfzontal direction againstthe outer surfiaces of the 
branched conduits of thepresant devices to enhance 
the coolingeffettwhilothe automobile is running. 
As it could be understood from the description of 
BO the second embodlmeni; the series conn^'on of 
the present devices will heveihe effect to cool the 
exhaust gas much more, thereby greatly reducing 
the noise of the exhaust gps in the atmosphere. Arso, 
theinteractions of the sub-flowa of the exhaust gas 
5& are increased cumulatively while the exhaust ges 
passe&through the brenched conduits Aa-Ad. 
Accordingly, it become pcmible to remarkably 
reduce the noise of exhaust gas by praadJuGting the 
lengths of theconduits in order thatthe amplitude of 
60 themixedwavesoftheexhaustgasdiachergedtotha 
atmosphere may become minimum. 

Thusp the present exhaust device can be replaced 
with e relathfely ejqjenslveconventional muffler, by 
which the power of the engine is increased, causing 
65 the lower fuel consumption of the engine. 



"NO. 126- 



-P.9/12- 



Although the pr^jj^ invention has been 
described with reference to preferred embodiments 
thereof, many modificetions and alterations may 
be made within the scope of the present invention. 
■ 70 CLAIMS 

1. An exheust device adapted to be used In con- 
nection with an exhaust manifold of an Imemal 
combustion engine, said device being made of a 
materiel having hrgh thermal conductivity and com- 

75 prising an inflow port; an outflow por^ and a plural- 
ity of thin branched conduits connecting said inflow 
pore to said outflow port to divide an exhaust gas 
coming from said inflow pore into eub-flowe and to 
join said sub-flows at said outflow portr s^id 

80 branched conduits being spaced from each otherto 
ellowan atmospheric airto pess the spaces there- 
between and having lengths differentfrom egeh 
other, 

2. Anexheustdeviceasclalmed in c|almi« where- 
as in each ofsaid inflow andoutflow ports is s thin 

transveiBoly elongated opening and each of said 
brenched conduits hes a substanttelly fiat rectangu- 
lar shape in cross section, said brenched conduttsr 
being curved outside with differentredies of cuiva- 
30 ture. 

3. An exhatu&tdevice a^daimed in claim T, 
further comprising a plurality of deflection plates 
attached thereon to deflectthe flowcf air againstthe 
outersurfaces of^id branched conduits while en 

95 eutomobile equipped with said device is running. 

4. An exhaustdevice as claimed in datmZr 
wherein said inflow port said outflow port and ^Id 
brenched conduits are integrally fbnned substan^ 
tially on tfie same plane. 

100 s. Apluralrt/ofexhaustdevicesconnectedln 
series to form a long exhaust line and adapted to be 
mounted at the undereide of an automobile, each of 
said devices comprising a plurality of thin brenched 
conduits there^tfirough to dh/lde an exhaust gas 

105 coming from an upstream side into sub-flows and to * 
join^ld sub-flows at a downstream side^ said , 
branched conduits being spaced from each otherto 
allow en atmospheric airto pass the spaces ^ere- 
between and having lengths differentfrom each 

110 other. 

6. Exhaust devices substantial ly as herein 
described with reference to Rgures 1 and 2 or 
ures3 and4of the accompanying drawings^ ^ 

PrlnrwIfhrHarMfifiiii/seinlm 

PutI}vhidMth»PetNitOfnc«.365oiiXhqmfnDnBu1ld^ - 
Inm whToh co|)(n may be fltmUtad. 



